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TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to the field of telecommunications and, more 
specifically, to a method and system for providing management protocol mediation 
between wireless communications networks. 

BACKGROUND OF THE INVENTION 

Private branch exchanges, or PBXs, are well-known in the art of 
telecommunications. Corporations, organizations, and other enterprises typically use 
PBXs to provide internal telephone services to their personnel. The personnel may 
call one another without using an external switched public telephone network, 
although the PBX is coupled to the public telephone networks for making external 
local and long distance calls. Telephones are usually coupled to the PBX by wireline 
connections. PBXs also typically implement a variety of features, including call 
waiting, call forwarding, conferencing, and call blocking. 

Packet-switched computer networks are also common. Corporations and other 
enterprises typically use the computer networks to provide computer and data services 
to their personnel. The networks often take the form of a Local Area Network (LAN), 
a Wide Area Network (WAN), or a Metropolitan Area Network (MAN). These 
networks typically are used to transfer and share data files and to send and receive e- 
mail. In addition, developments in the area of Voice over IP (VoIP) allow the packet- 
switched networks to transmit voice messages. 

Recently, interest in wireless networks has increased. Wireless networks 
allow mobile stations, or wireless units, to communicate over a wireless interface. 
The mobile station may be a wireless telephone communicating with a voice network 
over the wireless interface. The mobile station may also be a computer 
communicating with a data network over the wireless interface. Wireless 
communications may be over private or public networks. Operators of the wireless 
networks often wish to integrate the wireless networks into the existing PBXs and 
computer networks. 

The PBX, wireless network, and computer network are usually separate 
networks since each of them often uses different protocols to transfer messages and 
manage elements of the network. The inability to fully integrate the wireless network 
with the PBX and computer network inhibits the wireless network from performing 



several key functions. Without full integration, mobile station users may have 
difficulty accessing the PBX and the computer network. Also, the mobile station 
users may not be able to roam between the private wireless network and the public 
wireless network. The mobile station user cannot move in and out of the private 
5 wireless network while talking. Instead, the user has to terminate the call, move to the 

other network, and reestablish a connection. In addition, the inability to fully 
integrate the networks may force the mobile station users to have two different 
wireless phones, one for the private wireless network and one for the public wireless 
network. Further, to provide PBX features in a wireless network, the wireless 
10 network operator typically installs substantial hardware and/or software in the 

wireless network to provide these features. However, even though the PBX-like 
features are implemented in the wireless network, the PBX and the wireless network 
still remain separate. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, a method and system for providing 
management protocol mediation in wireless communications networks is provided 
that substantially eliminates or reduces disadvantages and problems associated with 

20 previously developed systems and methods. 

A system for providing management protocol mediation between wireless 
networks is disclosed. The system comprises a first wireless network operable to 
communicate with a mobile station over a wireless interface. The system also 
comprises a second wireless network having an operations and maintenance center 

25 (OMC) coupled thereto and operable to execute an application to manage the first 

wireless network using a first management protocol. The OMC is further operable to 
manage the second wireless network using a second management protocol. The 
system further comprises a protocol mediator coupled to the first and second wireless 
networks. The protocol mediator is operable to translate between the first 

30 management protocol and the second management protocol. 

A method of providing management protocol mediation between wireless 
networks is also disclosed. The method comprises the step of executing at a first 
wireless network an application in an operations and maintenance center using a first 
management protocol. The method also comprises the step of managing a second 



wireless network using a second management protocol. The method further 
comprises the step of translating between the first and second management protocols. 

A technical advantage of the present invention is that different management 
protocols can be used to manage the different networks. One management protocol 
5 can be used to manage the public wireless network, and a second management 

protocol can be used to manage the private network. The use of different protocols 
supports a higher degree of customization, allowing more appropriate protocols to be 
used where needed. It also allows a private wireless network using a different 
protocol to be integrated with the public network. Once integrated, the wireless 

10 network can make use of the features currently installed in the existing PBX. Mobile 

stations can also use the existing PBX to gain access to external voice networks like 
the public phone systems, and the mobile stations can use the computer network to 
gain access to external data networks like the Internet. In addition, mobile station 
users only need one wireless phone, rather than one for the public wireless network 

15 and one for the private wireless network. The mobile station users may also roam 

between the private wireless network and the public wireless network without 
terminating a call and reestablishing a connection. 



20 BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention, and for further 
features and advantages, reference is now made to the following description, taken in 
conjunction with the accompanying drawings, in which: 

FIGURE 1 illustrates a private communications network, including one or 
25 more wireless subsystems, coupled to existing public and private voice and data 

networks in accordance with the teachings of the present invention; 

FIGURE 2 illustrates, in greater detail, the integration of the private 
communications network and a public mobile land network (PLMN); 

FIGURE 3 illustrates, in greater detail, a functional architecture for managing 
30 the wireless subsystems; 

FIGURE 4 illustrates, in greater detail, an architecture for managing the 
wireless subsystems using the functional architecture of FIGURE 3; 

FIGURE 5 illustrates, in greater detail, the integration of a protocol mediator 
with the private communications network and the PLMN; 



FIGURE 6 illustrates, in greater detail, a protocol architecture for managing 
the wireless subsystems; 

FIGURE 7 is a flowchart illustrating a translation function performed by the 
protocol mediator; and 

5 FIGURE 8 is a flowchart illustrating another translation function performed by 

the protocol mediator. 



DETAILED DESCRIPTION OF THE DRAWINGS 

10 Embodiments of the present invention and its advantages are best understood 

by referring to FIGURES 1 through 8 of the drawings, like numerals being used for 
like and corresponding parts of the various drawings. 

FIGURE 1 illustrates a private communications network coupled to existing 
public and private voice and data networks in accordance with the teachings of the 

15 present invention. Private network 10 comprises one or more mobile stations (MS) 

12, a wireless subsystem (WSS) 14, a packet switching subsystem (PSS) 16, a private 
branch exchange (PBX) 18, and an Internet Protocol (IP) network 20. 

Mobile station 12 comprises any device capable of communicating with a base 
station 24 over a wireless interface 48. Mobile station 12 may comprise, for example, 

20 a Global System for Mobile communication (GSM) mobile station capable of 

delivering a circuit-switched speech service. Alternatively, mobile station 12 may 
comprise a portable computer with a microphone or a phone coupled to a wireless 
modem. Mobile station 12 may also comprise a computer and a phone coupled to a 
radio unit. In this document, the terms "couple," "coupled," and "coupling" refer to 

25 any direct or indirect connection between two elements within private network 10, 

whether or not the two elements are in physical contact with one another. 

Wireless subsystem 14 comprises one or more base station subsystems (BSS) 
22. Each base station subsystem 22 comprises a base transceiver station (BTS) 24, 
also called a base station 24, and a wireless adjunct internet platform (WARP) 26. 

30 Base station 24 is coupled to WARP 26 by an interface 28. Base station 24 

also provides bi-directional communication with mobile station 12 in a specified 
geographic area over wireless interface 48. Base station 24 is operable to transfer 
messages between mobile station 12 and WARP 26. Base station 24 may comprise, 
for example, one or more transceivers capable of transmitting and receiving circuit- 



switched messages from mobile station 12 over wireless interface 48. In one 
embodiment, base station 24 and mobile station 12 communicate using the GSM 
04.08 signaling message and 08.60 bearer message protocols. 

Wireless interface 48 couples mobile station 12 and base station 24. In this 
5 document, the term "wireless" designates the use of a radio or over-the-air interface to 

communicate with mobile station 12. Wireless interface 48 may comprise any of a 
number of available wireless interfaces capable of transferring circuit-switched 
messages between mobile station 12 and base station 24. In one embodiment, mobile 
station 12 and base station 24 communicate using the GSM General Packet Radio 

10 Service (GSM/GPRS) interface. In another embodiment, base station 24 and mobile 

station 12 communicate using the GSM Enhanced Data rates for GSM Evolution 
(GSM/EDGE) interface. 

WARP 26 is coupled to base station 24 by interface 28 and to IP network 20. 
WARP 26 allows users of mobile stations 12 to gain access to internal networks and 

15 to external voice and data networks. In one embodiment, WARP 26 communicates 

with mobile station 12 through base station 24 using a circuit-switched message 
protocol, and WARP 26 communicates with IP network 20 using a packet-switched 
message protocol. WARP 26 also provides interworking for the transmission of 
messages through private network 10. WARP 26 translates between the circuit- 

20 switched and the packet-switched protocols. In one embodiment, WARP 26 converts 

circuit-switched messages from mobile station 12 into packetized messages suitable 
for transmission over IP network 20. WARP 26 also converts packetized messages 
from IP network 20 into circuit-switched messages sent to mobile station 12. In a 
particular embodiment, WARP 26 uses the architecture specified in the International 

25 Telecommunications Union-Telecommunications (ITU-T) H.323 protocol standard 

for provisioning IP packet voice services. 

Interface 28 couples base station 24 and WARP 26. Interface 28 may be any 
of a number of available interfaces capable of transferring circuit-switched messages 
between base station 24 and WARP 26. Interface 28 may comprise, for example, a 

30 GSM Abis wireline interface. 

IP network 20 transmits and receives packet-switched messages from one 
address in IP network 20 to another address. IP network 20 may comprise any 
number of available packet-switched networks. IP network 20 may, for example, 
comprise a Local Area Network or a Wide Area Network. An IP phone 36 and a 



workstation 38 may also be coupled to IP network 20. IP network 20 may also be 
coupled to an external data network such as Internet 42 or to an external voice 
network like a public land mobile network (PLMN) 44. 

Packet switching subsystem 16 comprises a subscriber location register (SLR) 
5 30, a gatekeeper (GK) 32, and a PBX gateway (GW) 34. Subscriber location register 

30 is coupled to IP network 20. Subscriber location register 30 stores subscriber 
management information for each mobile station 12. Subscriber location register 30 
stores general subscriber management information downloaded from PLMN 44. 
Subscriber location register 30 also stores each user's extension number, direct dial 
10 number, and any other information that is specific to private network 10. Subscriber 

location register 30 may comprise, for example, a SUN™ workstation with a 
database. 

PBX gateway 34 is coupled to IP network 20, a PBX 18, and a public 
switched telephone network (PSTN) 46. PBX gateway 34 communicates with IP 

15 network 20 using a packet-switched message protocol. PBX gateway 34 also 

communicates with PBX 18 or PSTN 46 using a circuit-switched message protocol. 
PBX gateway 34 provides the interworking functionality between packet-switched 
messages transmitted to and received from IP network 20 and circuit-switched 
messages transmitted to and received from PBX 18 or PSTN 46. In one embodiment, 

20 PBX gateway 34 communicates over IP network 20 using the ITU-T H.323 protocol 

standard, PBX gateway 34 communicates with PBX 18 using a PBX interface 
protocol, and PBX gateway 34 provides the interworking between the protocols. 

Gatekeeper 32 is coupled to IP network 20. Gatekeeper 32 provides call 
control services for mobile stations 12, WARPs 26, and PBX gateway 34. Gatekeeper 

25 32 tracks the location of each mobile station 12, and gatekeeper 32 routes calls to and 

from the WARP 26 currently serving a particular mobile station 12. This allows 
users of mobile stations 12 to roam freely between geographic areas covered by 
different base stations 24. 

PBX 18 is coupled to PBX gateway 34, PLMN 44, and PSTN 46. PBX 18 

30 may transmit and receive circuit-switched messages from PBX gateway 34, PLMN 

44, and PSTN 46. PBX 18 may also communicate with a telephone 40 coupled to 
PBX 18. PBX 18 may be any of a number of available PBX networks capable of 
transmitting and receiving circuit-switched messages. PBX 18 may, for example, be a 
legacy PBX already installed within an existing private network. 



In an alternate embodiment of private network 10, private network 10 replaces 
a legacy PBX 18. In this embodiment, gatekeeper 32 and PBX gateway 34 perform 
the functions normally implemented in PBX 18. 

FIGURE 2 illustrates the integration of private network 10 and PLMN 44. 
5 PLMN 44 comprises a serving public land mobile network (S-PLMN) 72 and one or 

more other public land mobile networks (O-PLMN) 74. 

S-PLMN 72 is a public land mobile network that provides wireless 
communications services in a geographic area where private network 10 is located. 
Private network 10 is coupled to S-PLMN 72 through IP network 20 and PBX 18. 
10 Private network 10 transmits and receives voice and mobility management messages 

from S-PLMN 72. In one embodiment, S-PLMN 72 comprises a GSM public land 
mobile network. 

O-PLMN 74 is a public land mobile network that provides wireless 
communications services, but not to private network 10. Because O-PLMNs 74 do 

15 not provide wireless services to private network 10, private network 10 does not 

transmit a signal directly to O-PLMNs 74. Instead, private network 10 may 
communicate with O-PLMN 74 indirectly through S-PLMN 72 or PSTN 46. 

S-PLMN 72 comprises a home location register (HLR) 76 and an operations 
and maintenance center (OMC) 78. Home location register 76 is coupled to IP 

20 network 20 through a PLMN gateway (PLMN GW) 70. Home location register 76 

handles location management functions for S-PLMN 72. Home location register 76 is 
operable to transfer general subscriber management information to subscriber location 
register 30 when each mobile station 12 registers with a WARP 26 within private 
network 10. Home location register 76 also tracks the location of each mobile station 

25 12. When mobile station 12 moves into private network 10, home location register 76 

tracks which WARP 26 is currently serving mobile station 12. If mobile station 12 
roams between two WARPs 26, home location register 76 updates the location of 
mobile station 12. When mobile station 12 leaves private network 10, home location 
register 76 tracks the location of mobile station 12 within S-PLMN 72. Home 

30 location register 76 may comprise, for example, a SUN™ workstation with a 

database. 

OMC 78 is coupled to IP network 20 and PBX network 18. OMC 78 manages 
the operation of base station subsystems 22 in wireless subsystem 14 within private 
network 10. OMC 78 is operable to execute management applications for an operator 



of S-PLMN 72. OMC 78 may comprise, for example, one or more SUN™ 
workstations. 

PLMN gateway 70 is coupled to BP network 20 and to home location register 
76. PLMN gateway 70 provides a transmission interface between private network 10 
and S-PLMN 72. Through PLMN gateway 70, private network 10 may exchange 
circuit-switched voice messages with S-PLMN 72. Private network 10 may also 
exchange circuit-switched mobility management messages with S-PLMN 72. PLMN 
gateway 70 may be any of a number of available gateways. 

FIGURE 3 illustrates one embodiment of a functional architecture for 
managing wireless subsystems 14. The architecture is implemented within OMC 78 
and wireless subsystem 14. OMC 78 and wireless subsystem 14 may use a 
Telecommunications Network Management (TNM) architecture. In this embodiment, 
interactions across TNM interfaces use a manager-agent relationship and an 
abstraction of network resources in a management information model. Elements 
within private network 10 may also use other management protocols, and each 
management protocol has a corresponding management information model. 

In OMC 78, the architecture comprises an operations system function (OSF) 
102, a Q- Adaptor function (QAF) 104, and an interface 106. Operation system 
function 102 represents management functions performed by OMC 78. In one 
embodiment, OMC executes management applications to manage wireless subsystem 
14 for an operator of PLMN 44 using a Common Management Information Protocol 
(CMIP) management protocol. 

Q- Adaptor function 104 is coupled to operations system function 102 and 
wireless subsystem 14. Q- Adaptor function 104 performs a translation function 
between management protocols used by OMC 78 and wireless subsystem 14. In one 
embodiment, OMC executes management applications using the CMIP management 
protocol, and OMC 78 manages wireless subsystem 14 using a Simple Network 
Management Protocol (SNMP) management protocol. Q-Adaptor function 104 
translates between the CMIP management protocol used within OMC 78 and the 
SNMP management protocol used between OMC 78 and wireless subsystem 14. 

Interface 106 couples operations system function 102 and Q-Adaptor function 
104. Interface 106 is operable to transfer CMIP management messages between 
operations system function 102 and Q-Adaptor function 104. In one embodiment, 
interface 108 comprises a TNM interface. 
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The functional architecture in wireless subsystem 14 comprises a network 
element function (NEF) 108 and a mediation function (MF) 110 in WARP 26 and a 
network element function 116 in base station 24. Network element function 108 
represents management functions performed by WARP 26. Network element 
5 function 1 1 6 represents management functions performed by base station 24. In one 

embodiment, base station 24 performs management operations using a GSM Abis 
object oriented management protocol based on a GSM 12.21 protocol, and WARP 26 
performs management operations using the SNMP management protocol. 

Mediation function 110 provides a translation function between the 

10 management protocols used by WARP 26 and base station 24. In one embodiment, 

mediation function translates between the SNMP management information model 
used in WARP 26 and the GSM Abis object oriented management information model 
used in base station 24. 

An interface 112 couples OMC 78 and WARP 26a. Interface 112 is operable 

15 to transfer SNMP management messages between OMC 78 and WARP 26a. In one 

embodiment, interface 112 comprises a TNM interface. An interface 118 couples 
WARP 26a to base station 24a. Another interface 118 couples WARP 26a to base 
station 24b. Each base station 24a-24b is coupled to WARP 26a. Interface 118 may 
comprise, for example, a TNM interface. 

20 An interface 114 couples OMC 78 and WARP 26b. Interface 114 is operable 

to transfer SNMP management messages between OMC 78 and WARP 26b. An 
interface 1 20 couples WARP 26b to base station 24d, and base station 24c is coupled 
to base station 24d. Only one base station 24d is coupled to WARP 26b. In this 
embodiment, interface 114 and interface 120 are not TNM interfaces since the lack of 

25 a direct link between WARP 26b and base station 24c is inconsistent with the TNM 

architecture. Interface 114 may comprise an interface operable to transfer SNMP 
messages between OMC 78 and WARP 26b. Interface 120 may comprise an interface 
operable to transfer GSM Abis object oriented management messages between 
WARP 26b and base station 24d. 

30 FIGURE 4 illustrates one embodiment of the architecture of OMC 78, WARP 

26, and base station 24 for managing wireless subsystem 14 using the functional 
architecture of FIGURE 3. OMC 78 comprises a graphical user interface (GUI) 162, 
one or more management applications 164, a Q- Adaptor function module 166, and a 
manager 168. Graphical user interface 162 comprises an interface allowing an 
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operator of S-PLMN 72 to gain access to and use OMC 78. Graphical user interface 
162 may comprise any of a number of available graphical user interfaces. 

Management application 164 is coupled to graphical user interface 162 and to 
Q- Adaptor function module 166. Management application 164 comprises one or more 
applications accessed and used by an operator of S-PLMN 72. Each management 
application 164 may comprise any number of management operations supported by 
the management protocol implemented in OMC 78. In one embodiment, management 
applications 164 perform CMIP operations. In another embodiment, management 
applications 164 comprise International Telephone and Telegraph Consultative 
Committee X.700 management applications. 

Q- Adaptor function module 166 is coupled to management application 164 
and manager 168. Q-Adaptor function module 166 acts as a protocol mediator, 
performing the Q-Adaptor function 104 of FIGURE 3. In one embodiment, Q- 
Adaptor function module 166 communicates with management application 164 using 
the CMIP management protocol and with WARP 26 through manager 168 using the 
SNMP management protocol. Q-Adaptor function module 166 performs the 
translation between the two management protocols. 

Manager 168 is coupled to Q-Adaptor function module 166 and to WARP 26 
through interface 112. In one embodiment, manager 168 is operable to communicate 
with WARP 26 over TNM interface 112. 

WARP 26 comprises an agent 172, a mediation function module 174, and a 
manager 176. Agent 172 is coupled to OMC 78 through interface 112 and to 
mediation function module 174. Agent 172 acts as a counterpart to manager 168. 
Together, manager 168 and agent 172 control interactions across interface 112. 

Mediation function module 174 is coupled to agent 172 and manager 176. 
Mediation function module 174 performs the mediation function 110 of FIGURE 3. 
In one embodiment, mediation function module 174 communicates with OMC 78 
through agent 172 using the SNMP management protocol and with base station 24 
through manager 176 using the GSM Abis object oriented management protocol. 
Mediation function module 174 performs the translation between the two 
management protocols. 

Manager 176 is coupled to mediation function module 174 and to base station 
24 through interface 118. In one embodiment, manager 176 is operable to 
communicate with base station 24 over TNM interface 118. 



# • 



Base station 24 comprises an agent 178. Agent 178 is coupled to WARP 26 
through interface 118. Agent 178 acts as a counterpart to manager 176, and together 
manager 176 and agent 178 control interactions across interface 118. 

FIGURE 5 illustrates several alternate embodiments for integrating Q-Adaptor 
function module 166 with private network 10 and PLMN 44. PLMN 44 comprises a 
PLMN operations support system (OSS) 198, which comprises one or more client 
terminals 200, an OMC platform 202, and an OSS router 204. 

Client terminals 200 are coupled to OMC platform 202 and to OSS router 204. 
Client terminal 200 may be a workstation comprising graphical user interface 162 and 
management application 164. Client terminal 200 may comprise, for example, a 
SUN™ workstation. 

OMC platform 202 is coupled to client terminal 200 and to OSS router 204. 
OMC platform 202 comprises Q-Adaptor function module 166 and a PLMN 
operations system. The PLMN operations system provides an operating system for 
the PLMN OSS to use in managing wireless subsystems 14. Q-Adaptor function 
module 166 performs the translation function between management protocols used in 
OMC 78 and WARP 26. 

OSS router 204 is coupled to client terminal 200, OMC platform 202, and EP 
network 20. OSS router 204 transmits messages to an address in IP network 20, and 
OSS router 204 receives messages from IP network 20 for client terminal 200 or 
OMC platform 202. OSS router 204 may be any of a number of available routers. 

In one embodiment, Q-Adaptor function module 166 and the PLMN 
operations system are implemented within a single platform 202. In another 
embodiment, Q-Adaptor function module 166 and the PLMN operations system may 
be implemented on different platforms within PLMN OSS 198. With either 
embodiment, OSS router 204 communicates with wireless subsystems 14a and 14b 
using the SNMP management protocol over a User Datagram Protocol/Internet 
Protocol (UDP/IP) connection. OSS router 204 is also operable to support a File 
Transfer Protocol (FTP) over a Transmission Control Protocol/Internet Protocol 
(TCP/IP) connection. 

In another alternate embodiment, Q-Adaptor function module 166 could be 
implemented on a remote platform 206. Remote platform 206 is coupled to IP 
network 20 and wireless subsystem 14a. In this embodiment, remote platform 206 
comprises Q-Adaptor function module 1 66 and a private network router. Q-Adaptor 



function module 166 does not reside within OMC 78. Instead, OSS router 204 
communicates with remote platform 206 over IP network 20, and remote platform 
206 performs the Q-Adaptor function 104. OSS router 204 communicates with 
remote platform 206 using the CMIP management protocol. Remote platform 206 
also supports the File Transfer Protocol over TCP/IP connections. For a large 
wireless subsystem 14a, remote deployment of Q-Adaptor function module 166 
allows CMIP agent features to be used more effectively. In the illustrated 
embodiment, remote platform 206 includes both Q-Adaptor function module 166 and 
the private network router on a single platform 206. In another embodiment, Q- 
Adaptor function module 166 and the private network router could be implemented on 
separate platforms within private network 10. 

Router 208 couples wireless subsystem 14b to IP network 20. Wireless 
subsystem 14b can be a smaller wireless subsystem than wireless subsystem 14a. In 
this embodiment, router 208 communicates with OMC platform 202 or remote 
platform 206 over IP network 20 using the SNMP management protocol over UDP/IP 
connections. Router 208 also supports the File Transfer Protocol over TCP/IP 
connections. 

FIGURE 6 illustrates one embodiment of a protocol architecture used for 
managing wireless subsystem 14. The protocol architecture comprises an OMC 
protocol stack 240, a PLMN OSS router protocol stack 260, a private network router 
protocol stack 270, a WARP protocol stack 280, and a base transceiver station 
protocol stack 320. 

OMC protocol stack 240 comprises a base station subsystem manager layer 
242, a SNMP layer 244, a TCP/UDP layer 246, an Internet Protocol (IP) layer 248, a 
Local Area Network (LAN) layer 250, and a Multicast File Transfer Protocol (MFTP) 
layer 252. PLMN OSS router protocol stack 260 comprises an Internet Protocol layer 
262, a LAN layer 264, and a Wide Area Network (WAN) layer 266. Private network 
router protocol stack 270 comprises an Internet Protocol layer 272, a WAN layer 274, 
and a LAN layer 276. 

WARP protocol stack 280 comprises a base station subsystem agent layer 282, 
a SNMP layer 284, a TCP/UDP layer 286, an Internet Protocol layer 288, a LAN 
layer 290, a MFTP layer 292, a base transceiver station manager layer 294, a base 
transceiver station network management (NM) layer 296, a Link Access Procedures 
for the D-Channel (LAPD) protocol layer 298, and a G.703 protocol layer 300. Base 
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transceiver station protocol stack 320 comprises a base transceiver station agent layer 
322, a base transceiver station network management layer 324, a LAPD protocol layer 
326, and a G.703 protocol layer 328. 

Base station subsystem manager layer 242 and base station subsystem agent 
5 layer 282 support the use of the Telecommunications Network Management protocol 

over interface 112 by controlling the interactions across interface 112. SNMP layers 
244 and 284 support the transfer of SNMP management protocol messages between 
OMC 78 and WARP 26. MFTP layers 252 and 292 support the transmission of 
management messages between OMC 78 and WARP 26 using the Multicast File 

10 Transfer Protocol and the File Transfer Protocol. TCP/UDP layers 246 and 286, 

along with Internet Protocol layers 248, 262, 272, and 288, support the use of TCP/IP 
and UDP/IP connections between OMC 78 and WARP 26. 

LAN layers 250 and 264 support the transfer of management messages 
between PLMN OSS 198 and OSS router 204. WAN layers 266 and 274 support the 

15 transmission of management messages between OSS router 204 and the private 

network router on remote platform 206 over IP network 20, which in this embodiment 
is a WAN. LAN layers 276 and 290 support the transfer of management messages 
between the private network router on remote platform 206 and wireless subsystem 
14a over IP network 20. 

20 Base transceiver station manager layer 294 and base transceiver station agent 

layer 322 support the use of the Telecommunications Network Management protocol 
over interface 118, controlling the interactions across interface 118. Base transceiver 
station network management layers 296 and 324 support the use of the GSM Abis 
object oriented management protocol between WARP 26 and base station 24. LAPD 

25 protocol layers 298 and 326 support the establishment, maintenance, and release of 

GSM-managed circuits over wireless interface 48 between base station 24 and mobile 
station 12. G.703 protocol layers 300 and 328 support the use of a G.703 
transmission protocol between WARP 26 and base station 24. 

In this embodiment, Q-Adaptor function module 166 performs a protocol 

30 mediation between base station subsystem manager layer 242 and SNMP layer 244, 

and between base station subsystem manager layer 242 and MFTP layer 252 in OMC 
78. Mediation function module 174 performs another protocol mediation between 
base station subsystem agent layer 282 and base transceiver station manager layer 294 
in WARP 26. 



FIGURE 7 is a flowchart illustrating one embodiment of a translation function 
performed by Q-Adaptor function module 166. Q-Adaptor function module 166 is 
initialized at a step 400. Q-Adaptor function module 166 waits to receive CMIP 
management messages from OMC 78 at a step 402. The CMIP management 
messages may contain a management instruction and at least one parameter. 

When Q-Adaptor function module 166 receives a management message from 
OMC 78, Q-Adaptor function module 166 checks to see if the CMIP message 
contains a management instruction that is supported in the SNMP management 
protocol at a step 404. If not, Q-Adaptor function module 166 determines that the 
CMIP instruction is not supported in the SNMP management protocol at a step 406. 
Q-Adaptor function module 1 66 may take an appropriate action, such as returning an 
error message to OMC 78. Q-Adaptor function module 166 returns to step 402 to 
await another message from OMC 78. 

If the management instruction is supported in the SNMP management 
protocol, Q-Adaptor function module 166 performs a translation function 407. Q- 
Adaptor function module 166 maps the management instruction from the CMIP 
management protocol to an equivalent SNMP management protocol instruction at a 
step 408. Q-Adaptor function module 166 maps the parameters sent in the CMIP 
management message to equivalent SNMP management protocol parameters at a step 
410. Q-Adaptor function module 166 composes a SNMP management message using 
the equivalent SNMP management instruction and parameters at a step 412. Q- 
Adaptor function module 166 transmits the composed SNMP management message to 
wireless subsystem 14 at a step 414. Q-Adaptor function module returns to step 402 
to await another CMIP message from OMC 78. 

FIGURE 8 is a flowchart illustrating one embodiment of another translation 
function performed by Q-Adaptor function module 166. Q-Adaptor function module 
166 is initialized at a step 420. Q-Adaptor function module 166 waits to receive 
SNMP management messages from wireless subsystem 14 at a step 422. The SNMP 
management messages may contain a management instruction and at least one 
parameter. 

When Q-Adaptor function module 166 receives a management message from 
wireless subsystem 14, Q-Adaptor function module 166 checks to see if the SNMP 
message contains a management instruction that is supported in the CMIP 
management protocol at a step 424. If not, Q-Adaptor function module 166 
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determines that the SNMP instruction is not supported in the CMIP management 
protocol at a step 426. Q- Adaptor function module 166 may take an appropriate 
action, such as returning an error message to wireless subsystem 14. Q-Adaptor 
function module 166 returns to step 422 to await another message from OMC 78. 

If the management instruction is supported in the CMIP management protocol, 
Q-Adaptor function module 166 performs a translation function 427. Q-Adaptor 
function module 166 maps the management instruction from the SNMP management 
protocol to an equivalent CMIP management protocol instruction at a step 428. Q- 
Adaptor function module 166 maps the parameters sent in the SNMP management 
message to equivalent CMIP management protocol parameters at a step 430. Q- 
Adaptor function module 166 composes a CMEP management message using the 
equivalent CMIP management instruction and parameters at a step 432. Q-Adaptor 
function module 166 transmits the composed CMIP management message to OMC 78 
at a step 434. Q-Adaptor function module returns to step 422 to await another SNMP 
message from wireless subsystem 14. 

The method shown in FIGURES 7 and 8 shows the translation between CMIP 
management messages and SNMP management messages. A similar method may 
also performed by mediation function module 174 in translating between SNMP 
management messages and GSM Abis object oriented management messages. 

Although an embodiment of the invention and its advantages are described in 
detail, a person skilled in the art could make various alternations, additions, and 
omissions without departing from the spirit and scope of the present invention as 
defined by the appended claims. 



